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Abstract
Endoscopic evaluation of colorectal lesions is essential to predict the invasion depth and determine optimal treatment.
Intramucosal and early submucosal cancer can be treated by endoscopic resection, whereas advanced lesions might need
surgical treatment. To avoid unnecessary endomucosal resection, endoscopists should be aware of macroscopic signs that
predict deeper submucosal invasion. This article is part of an expert video encyclopedia.
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Video Related to this Article
Techniques
Colonoscopy, virtual chromoendoscopy, and indigo carmine
staining.
Materials
• Endoscope: EX 530; Fujiﬁlm, Tokyo, Japan.
• Dye: Indigo carmine (0.5%) Clinical pharmacy, Dr. Horst-
Schmidt-Klinik, Wiesbaden, Germany.
• Dye-spraying catheter: PW-5L-1; Olympus, Tokyo, Japan.
Background and Endoscopic Procedure
Colorectal adenomas have a potential risk of developing
cancer. Current guidelines suggest curative endoscopic re-
section (ER) for mucosal carcinoma and invasive cancer with
submucosal invasion lower than 1000 mm, without lympho-
vascular invasion, and without poor differentiation.1 The as-
sessment of invasion depth of colorectal neoplasias is crucial
to avoid unnecessary endoscopic resection of lesions with
deeper invasion.
For inspection, a high-deﬁnition white-light endoscopy is
suitable. Detection of ﬂat lesions and lesions behind colonic
folds might especially be challenging, even for experienced
endoscopists. Therefore, retraction of the endoscope should
be carried out with special diligence. Staining with indigo
carmine solution accentuates small and ﬂat lesions by
highlighting their surface and morphology. The macroscopic
appearance of colorectal lesions can be described by the Paris
Classiﬁcation.2 Depressed adenomas (Type IIc) have a high
risk for invasive cancer. Further characteristic colonoscopic
ﬁndings are irregular and distorted vascular and mucosal
patterns and colonic folds converging toward the tumor. Le-
sions should be evaluated in regard to vascularization and pit-
pattern during (virtual) chromoendoscopy. A disrupted vas-
cular pattern and irregular vessels are indicative of neoplasia.3
Nonstructural pits (Type V) frequently contain underlying
submucosal neoplasia.4 Before ER is performed, saline solu-
tion is injected into the submucosal layer to increase the dis-
tance between the mucosa and the outer muscular layer of
the bowel wall. This technique minimizes risk of perforation
and potential postpolypectomy electrocoagulation syndrome.
During saline injection, a positive nonlifting sign is considered
to indicate deeper submucosal inﬁltration. It should be kept in
mind that lesions might not lift because of prior biopsy, ink
injection for marking, or ulceration. Depending on the polyp
size a snare is used to resect the lesion. The ER in piecemeal
technique is used for larger polyps, but usually has higher
recurrence rates than endoscopic submucosal resection. Es-
pecially in lesions with suspected cancer, all sample margins
should be free of cancer cells, which can only be achieved
when they are removed in toto.
Key Learning Points/Tips and Tricks
• Estimation of submucosal invasion requires more than
measurement of the size.
• Use virtual or conventional chromoendoscopy to charac-
terize the surface of lesions before starting endoscopic
resection.
• Important characteristics of submucosal invasion of lesions
are:
J Fold convergence.
J Depressed surface.
J Pronounced lymph vessels.
J Irregular vascular and mucosal pattern.
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J Nonlifting sign.
J Firm consistency.
Scripted Voiceover
Time (min:sec) Voiceover text
00:01 This is a colonoscopy in a 56-year-old woman
who was referred for colonoscopy. Because
this patient had an increased individual risk of
colorectal cancer, colonoscopy was performed
with indigo carmine spraying.
00:19 During retraction of the endoscope through the
ascending colon you can see a small and
reddish mucosal irregularity at the 5 o’clock
position. Indeed this small lesion is very easy
to miss.
00:52 This is the aspect of the ﬂat lesion after indigo
carmine staining.
00:56 According to the Paris classiﬁcation the
phenotype is classiﬁed as a type IIc lesion.
That means a ﬂat lesion with a depressed
center. The converging colonic folds toward
the lesion are also clearly visible in this
position.
01:10 You can use the probe for testing the
consistency of the underlying mucosa. Firm
consistency is highly suspicious of an
advanced neoplasia.
01:18 Next we check the lifting sign to evaluate a
potential respectability of the lesion. To this
end we perform submucosal saline injection,
but we see that the depressed center does not
lift upon injection. This phenomenon is a so
called ‘negative lifting sign’, which is highly
suspicious for submucosal inﬁltration.
01:52 Here we see another case of a ﬂat colonic
neoplasia. This larger but ﬂat lesion is easily
overlooked during withdrawal of the scope.
02:06 Virtual chromoendoscopy with FICE highlights
the irregular vessels in the lesion’s center and
is highly indicative of an advanced neoplasia.
02:25 Once again there is a negative lifting sign.
02:27 The depressed center shows an irregular pit
pattern, corresponding to a type V pit pattern
of the Kudo-classiﬁcation. Based on the
characteristics of the lesion we predict an
advanced neoplasia that cannot be resected
endoscopically. Indeed the histological work-
up of the surgical specimen conﬁrmed a well
differentiated colon cancer with inﬁltration of
the deeper submucosa.
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